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This invention relates to seallng devices, and 
more particularly to a device for sealing the in- 
terface deflned by surfaces h.aving relative more- 
ment. The device is adapted for use in such ap- 
Plications as, for example, autoclaves, pumps, s 
mixers, and the like, to seal one part against an- 
other not in synchronous movement therewith, 
and for other uses. It is adapted, for example, 
for use in sealing a shaft to the wall through 
wh/ch.the same passes. The device of my inven- 10 
tion emboclies self-aligning elements which reduce 
wearing of the parts, in operation, fo a minimum. 
These and other advantageous objects, which 
will appear from the drawings, and from the de- 
scription hereinafter, are accomplished by the 15 
structure of my invention, of wh/ch embodiments 
are illustrated in the .drawings. If will be ap- 
parent, from a consideration of said drawings, 
and-the following description, that the invention 
may be embodied in other forms suggested there- 2O 
by; such other forms as corne within the scope 
of the appended claims are te be considered with- 
in the scope and purview of the instant invention. 
In the drawings: 
Fig. 1 is a medial vertical sectional view of a 2» 
sealing device embodying my invention, 
Fig. 2 is a similar view of another form of the 
invention, and 
Fig. 3 is a horizontal sectional view, taken on 
line 3--3 of Fig. 1. 
Fig. 1 illustrates the application of my inven- 30 
tion to a rotated member, such as rotor | 0, wh/ch 
is provided with a face  |, disposed at an angle, 
which, in the drawings, is shown fo be substan- 
tially 90 ° fo its axis of rotation, fo be sealed 
35 
against a non-rotating surface |2. Surfaces |! 
and |2 may be disposed at any other desired or 
convenient angle, as, for example, an acute or an 
obtuse angle, or may bave an outline other than 
that shown in Fig. 1, without affecting the op- 40 
erati0n of the invention. The surface | 2 is, in the 
structure shown in the drawings, the lower face 
of sliding stator ring 3, and constitutes, with 
the rotor face  i with which if is constantly in 
contact, as hereinafter.set forth, the interface fo 45 
be sealed. The slicling stator ring 13 is adapted 
 t0 have limited sliding movement in the recessed 
portion 4 of. an open ball member | 5 having an 
upper ledge 6 overhanging the recessed portion 
14. The stator ring 13 is provided with a keyway 50 
17 to receive the keY I 6 which is flxed to the ball 
member 15 .and permit said key te have limited 
movement therein,  Springs | 9, or other or equiv- 
.alent.seprating Or tension means, are interposed 
b.ew.een the_ ring.13 andthe ledge 16 ofthe ball 55 
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|5, to constantly urge the ring 13 into contact 
with the rotor 10. The ball member 15 is pro- 
vided with an outer wall, preferably of arcuate 
outline, which has s]iding contact with the inner 
wall 21 of the bam'el member 22 of correspond- 
ing outline. The barrel member is provided with 
a keyway 23 to receive the key lB and permit the 
same to have limited movement therein. Thus, 
the parts 13, 15 and 22 are keyed against relative 
movement in one plane, while permitting of the 
limited movement of the parts in another plane 
which is at right angles to the one plane, as will 
be apparent from a consideration of the draw- 
ings. 
The barrel member 22 is secured fo the pres- 
sure vessel wall or other device or support 24 fo 
which the invention is applied, by bolt or similar 
means 25. 
The sealing device of my invention is shown, 
in Fig. 1, applied to said support 24, and shaft 
2, passed therethrough. The member 26 is a 
mixer, impeller, or similar part, rotating with/n 
support 24, in unison with the sleeve 26 on the 
shaft 27, in the form shown in Fig. 1 by way of 
example. 
The ball member . |5 may be providéd with a 
resilient cup 29 flxed thereto in any desired or 
convenient manner, as, for example, by provid- 
ing the ball member |5 with an undercut portion 
3, flxing strips 3| in said undercut portion 3, 
and locking the strips 3 | therein by an expander 
wedge 32 or the.]ike. Pressure groove 29' is cut 
in the cup ring 29 so that increments in pressure 
wi]l force the sides of the cup tightly against the 
sliding stator ring 13 and the arcuate wall 21 of 
the barrel 22. 
The parts thus far described are shown in Fig. 
1, and again in Fig. 2, wherein they bear the ref- 
erence numerals above given, having appended 
thereto the suffix ".» In Fig. 2, the rotor I  is 
shown secured to the s]eeve 26 by means 33, 34 
engaging the correspondingly threaded portion 
of the sleeve 26. The nut means 33, 34 prefer- 
ably comprise leït and right-hand nut members, 
to counteract any unthreacling tendency on rota- 
tion of the shaft in either direction. 
In the form shown in ligs. 1, an outer Seal sec- 
tion is provided, comlorising a rotor 4 positioned 
on the spacer 6-, rotor 4 and spacer 62 being 
held on the rotor I by numeans 4.S, 44 engag- 
ing correspondingy threaded portions of the 
sleeve 26. The nut means 46, 44 are prefer- 
ably of the leït-hand and right-hand type, So 
as to counteract any unthreading tendency On 
rotation of the shaft in either, directionL -Thë 



barrel  may be provided with pipe plug aper- 
tures ,  (Fig. S> from the cavity  to the 
outer circumference of the barrel . There 
may be connected to the outer ends of aper- 
tures 4,  a fluid or other sealing medium or 
reservoir. The apertures , @ communicate 
with the cavity -at spaced, substantially tan- 
gential points, and: the rotor 40 is preferably cir- 
cumferentially notched, as indicated at 41. 
Thus, the rotor .40 wfll, on rotation, set up a 
vortex within the cavity 42 of the barreI 22; this 
vortex will circulate the fluid or other medium 
coupled fo the connections 4-, 4a. The cavity 
42 may be fllled with a liquid Of proper Viscosity, 
surface tension, vapor pressure, and wetting 
abflity. The cavity being completely filled, and 
its liquid having very low compressibility, the 
slightest penetration of the fluid in the vessel 
across the interface deflned by surfaces I I and 
12 will raise the pressure of the cavity liquid, 
and the pressure drop across the interface wflt 
be zero. There is now no tendency for either 
the liquid in the cavity or the fluid in the vessel 
fo rnove across the interface. There is full 
pressure drop across the upper, or outer, seul, 
but that interface has only to confine a liquid 
which was selected beforehand with special at- 
tention to the ease with which if could be sealed, 
and it is no poblem. Thus, here is interposed 
between the inside and outside of the vessel a 
completely inelastic cork consisting of a liquid 
of proper qualities ïor such a purpose. ,as above 
noted, a velocity is imparted fo the liquid in 
the cavity when the shaft turns; by means of 
the two parallel, holes (/15, 46a) entering the 
saine half of the cavity nearly tangentially, a 
pumping action is produced. 
Plate 46 is bolted or otherwise secured to the 
barreI 22 as at 4, said plate having an inner 
arcuate wall 45 adapted to be slidably engaged 
by the outer wall 49 of the ball member 55 of 
corresponding outline. Said ball member is pro- 
vided with a recessed portion 5 with which the 
stator ring 5S is adapted to have sliding en- 
gagement and is provided with an upper ledge 
,6 overhanging the sliding stator ring 5S. Spring 
or other separatingor tension means 59 are in- 
terposed between the upper ledge 6 and stator 
ring mS fo yieldably Urge the latter against the 
rotor 4{. A resflient cup $0 is secured fo the 
ball member .5 and contacts the plate - and 
the stator ring ES, said resilient cup 9 being se- 
cured fo the ball member  by any suitable 
means such as, for example, by metallic strips 
! secured within the undercut portion 51 of the 
ball member by the expander ring 52. The slid- 
ing stator ring 5S is keyed to the plate .46 by the 
key 58 which is received in keyways 5 and 6S 
in the sliding stator ring 5S and plate 46 re- 
spectively, fo key the parts 4,$, 5 and S to- 
gether against independent rotary movement in 
the plane of faces {! and 12, while permitting 
of the movement thereof in a plane ai right 
angles thereto. The device may be provided 
with suitable gaskets S, 35', $6, 6' and SL and 
with gasket 60 between the barrel 22a, and the 
flxed device 24a, and gaskets S, S' between 
the sleeve 28a, shaft 2a and rotor a, Lu the 
fore shown in Fig. 2. 
From the foregoing, it will be noted that the 
sealing device of my invention embodies features 
of self-alignment operative from the very first 
revolution, reducing wearing of the parts to a 
-minimum, and .providing a constant, effective 
seul af the interface. 
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The drawings and description set forth cer- 
tain practical applications of the invention, 
which may well be embodied in other forms sug- 
gested thereby. Such other forms as fall within 
5 the scope of the appended claires shall be 
deemed to be within the purview of the instant 
invention. 
Having thus described by invention, wha I 
claim as new and desire fo secure by Letters Pat- 
]0 ent is: 
1. In a device ïor sealing a rotated member 
having a face disposed af an angle fo its axis 
of rotation, a ball member slidably disposed in 
said device, said ball member having a recessed 
15 portion and a ledge portion overhanging said 
recessed portion, a stator ring positioned in the 
recessed portion of the ball member underiying 
said ledge in slidable engagement with the ball 
member and projecting, ai one end, ïrom said 
0 bai1 member, and spring means engaging the 
ledge and stator ring, urging the projecting end 
of the stator ring into contact with said face 
of the rotated member, whfle the stator ring 
slidably engages the recessed portion fo seul the 
 25 face. 
2. In a device for sealing a rotated member 
having a ïa.ce disposed at an angle to ifs axis 
of rotation, a bai1 member slidably dislosed in 
said device, said ball member having a recessed 
0 portion and a ledge portion overhanging said re- 
cessed portion, a stator ring positioned in the 
recessed portion of the ball member and slid- 
ably engaging the ball member, means between 
the ledge and stator ring, urging the stator ring 
35 into contact with the face of the rotated mem- 
ber to seI the saine, and keyway means in he 
device to key the ball and sta.tor ring against 
rotation in a plane paraliel to the plane of the 
face whfle providing for limited movement there- 
t0 of in a plane at right angles thereto, said key- 
way means comprising a key flxed to the ball 
member and keyways in the stator ring-and in 
the device freely receiving said key ïor move- 
ment in the Iast mentioned plane. 
5 3. In a device ïor sealing .a_ rotated mëmber 
having a face disposed at .an angle to its axis 
of rotation, an open barrel member adapted fo 
be secured to a flxed support, said barrel m_em- 
ber having an inner wall, a ball member hav- 
50 ing an outer walI of oufline complementary.to 
that of the inner wall of.the barrel member and 
adapted to have-sliding engagement therewith, 
and having an inner recessed portion, a stator 
ring disposed in said recessed portion in slidhble 
55 engagement therewith and partly projecting 
from said ball member, and means in said device 
engaging the stator ring and ball member and 
urging the projecting end of the stator ring inte 
contact with said face. 
60 4. In a device for sealing a zotated member 
having a face disposed ai an angle to its axis 
of rotation, a barrel member adapted to be se- 
cured fo a fixed support, said bam'el member 
having a cavity, means engaging the barrel 
65 member and face, closing the-lower end .of the 
cavity, an end plate positioned on said barrel, 
a ball member slidably engaging said plate, a 
rotor secured to said rotated member and pro- 
jecting into the cavity, a stator ring engaging 
ï0 the ball member and rotor, and means engag- 
ing said stator ring and urng the same into 
contact with the rotor fo seul the latter. 
5. In a device ïor sealin-g .a. rotàted mamber 
having a face disposed-at arï-angle t0 its axis 
75 of rotation, a barre1 membe adapted t0 be se- 
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cured to a flxed support, said barrel member 
having a cavity, means engaging the barrel 
member and face, closing the lower end of the 
cavity, an end plate posltioned on sald barrel, a 
ball member slidably engaging sald plate, a 5 
rotor secured to said rotated member and pro- 
jecting into the cavity, a stator ring engaging 
the ball member and rotor, and means engaging 
said stator ring and urging the saine into con- 
tact with the rotor to seal the latter, said rotor 10 
having a circumferentially notched portion, 
whereby, on rotation of the rotor, a velocity fs 
imparted fo the medium in the cavity, and a 
pumping action fs produced. 
6. In a device for sealing a rotated member 
having a face disposed substantially af an angle 
to ifs axis of rotation, an open barrel member 
adapted to be secured to a fixed support, a ball 
member slidably engaging the barrel member, a 
stator ring slidably engaging the ball member, 2O 
tension means in said device engaging the itator 
ring and urging the saine into Contact with one 
face of the rotated member to seal the latter, an 
end plate positioned on sald barrel, said barrel 
having a cavity, a rotor secured to said rotated 25 
member, and projecting into the cavity and 
means slidably engaging the end plate and yield 
ably engaging the rotor to seal the saine. 
7. In a device for sealing a rotated member 
having a fiat surface disposed at an angle to ifs 3O 
axis of rotation, an open barrel member adapted 
tobe secured to a fixed support, said barrel ruera- 
ber having an inner wall of concave outline, a 
ball member having an outer wall of an outline 
complementary to that of the inner wall of the 35 
barrel member and adapted fo bave sliding en- 
gagement therewith and having a central open- 
ing, a stator ring positioned in said opening and 
slidably engaging the saine, and means engag- 
ing the stator ring and urging the saine into con- 40 
tact with the face of the rotated member to seal 
the saine. 
8. In a device for sealing a rotated member 
having a fiat surface disposed af an angle fo 
axis of rotation, a barrel member adapted tobe 45 
secured to a fixed support, said barrel member 
having a cavity and having an inner wall of 
concave outline, a ball member having an outer 
wall of an outline complementary to that of the 
inner wall of the barrel member and adapted 50 
to have sliding engagement therewith, a stator 
ring slidably engaging the ball member, means 
engaging the stator ring and urging the saine 
into contact with the face of the rotated ruera- 
.ber fo seal the saine, an end plate positioned on 55 
said barrel, a second ball member slidably en- 
gaging said plate, a rotor secured fo said ro- 
tated member and projecting into the cavity, a 
second stator ring engaging said second ball 
member and rotor, and means engaging said 60 
stator ring and urging the saine into contact with 
the face of said rotor to seal the saine. 

9. In a device for sealing a rotated member 
having a fiat surface disposed at an angle fo ifs 
axis of rotation, an open barrel.member adaptod 
to be secured fo a fixed support, said barrel 
member having an inner wall of concave outline, 
a ball member having an outer wall of an out- 
line complementary to that of the inner wall of 
the barrel member and adapted to have sliding 
engagement therewith, a stator ring slidably 
gaging the ball member, means engaging the 
stator ring and urging the saine into contact 
with the face of the rotated member fo seal the 
saine, an end plate positioned on said barrel, 
said end plate having an inner wall of concave 
outline, a second .ball member ha.ring an outer 
wall of an outline complementary fo that of the 
inner wall of the end plate and adapted fo have 
sliding engagement therewith, sald second ball 
member having a recessed portion and a ledge 
overhanging said recessed portion, a rotor 
cured to said rotated member, a second stator 
ring positioned in and slidably engaging the re- 
cessed portion of said second ball member, and 
spring means engaging said ledge and the last 
mentioned stator ring urging the latter into con- 
tact with the rotor to seal the saine. 
10. In a device for sealing a rotated member 
having a face disposed ai an angle to ifs axis 
of rotation, a ball member slidably disposed 
said device, said ball member having a recessed 
portion, a stator ring positioned in the recessed 
portion of the ba!l member and slidably engaging 
the ball member, means between the ball ruera- 
ber and stator ring, urging the stator ring into 
contact with the face of the rotated member to 
seal the saine, and keyway means in the device  
fo key the ball nd stator ring against rotation 
in the plane of the face while providing for lim- 
ited movement thereof in a plane at right angles 
thereto, said keyway means comprising a key 
fixed fo the ball member and keyways in the  
stator ring and in the device freely receiving said 
key for movement in the last mentioned plane. 
DOUGLAS 1. LEWIS. 
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